In this paper, the mean rate of change and its change in mixture and generalized mixture dynamical exponential population growth model was obtained. The nonnegative derivatives shows that mean rate of change is always increasing, unless the rate of each subpopulation are all the same. In which case the variance is zero, the derivative is zero, and mean rate is constant.
Introduction
Population growth is the change in population over time, and can be quantified as the change in the number of individuals in a population using " per unit time " for measurement. The term population growth can technically refer to any species, but almost always refers to humans, and it is often used informally for the more specific demographic term population growth rate, and is often used to refer specifically to the growth of the population of the world. Population growth models are central in modern ecological theory. A good, thorough reference is the text by [1, 2] .
Dynamical exponential population growth model
Consider the following simple population growth model 1) where N(t) is the number of population individuals at time t and r(t) is the growth rate at time t, which is an accurate and nonrandom given function. The solution of it is obtained as follows [1] 
and if
3 A mixture dynamical exponential population growth model
Now, suppose heterogeneity of n subpopulations of which the i th is initially N i (0) growing at rate r i (t), so that at time t the total number is
where,
So from(2.2) and (2.3) we have
If r i (t) = r i , being taken as fixed, we get
Theorem 3.1. In heterogeneity case, the mean rate of change is the arithmetic weighted mean of the r i (t), i.e.
Proof. From (2.2) we can write
and by using it we get (3.6).
Theorem 3.2. The change in this mean rate of change is given by
then, by the rule for the derivative of a ratio of two functions, we get
which is equal to (3.8).
where σ 2 (t) is the variance among the r i , each weighted according to its current subpopulation W i = N i (0)e r i t . For example let
and since
we can put
Furthermore from (3.8) we can compute the change in this mean rate of change as
Generalized mixture dynamical exponential population growth model
Consider the block form populations with n rows so that each of rows has some subpopulation of which the i j th is initially N i j (0) growing at rate r i j (t), so that at time t, the total number is
where, dN i j (t) N i j (t) = r i j (t)dt.
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Easily, from (2.2) and (2.3) we can write 
Proof. From (3.4) and (4.10) the proof is easy. Let
Corollary 4.2.
(
1) If we have total homogeneity, i.e. r i j (t) = r(t) ∀ i, j, then r(t) = r(t).
(2) If we have row homogeneity, i.e. r i j (t) = r ii (t) ∀ j, then
(3) If we have column homogeneity, i.e. r i j (t) = r j j (t) ∀ i, then
Theorem 4.2. The change in this mean rate of change is given by
which is equal to (4.13).
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14)
where σ 2 (t) is the variance among the r i j , each weighted according to W i j = N i j (0)e r i j t . For example let
we can put 
